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Description 

This invention relates to curable polymer compositions which, when cured, become highly water absorbent. 
More specificaliy. this invention relates to aqueous uncured linear polymer compositions which are stable at room 
5 temperature and possess excellent shelf life in uncured form. Because of their excellent shell life, the compositions 
can be nnade into fibers which become highly water at>sofbent when cured. 

In one of its more specific aspects, this invention relates to highly absorbent fibers and fiber products suitable for 
use in the manufacture of conventional hygienic and household absorbent products. The fibers of this invention achieve 
unit onnly consistent, highly absorbent properties using small amounts of a reactive cross-linking compound and require 
10 short cure times. 

The terms 'absorbent,' "water-absorbing," and 'water-absorbent* when used herein to modify the polymer com- 
positions, fibers, or fiber products of this invention are meant to include water, brine, and electrolyte solutions such as 
body fluids. 

Absorbent polymers in powder form are widely used in hygienic and household prcxJucts. Examples of such prod- 
is ucts include surgical and dental sponges, tampons, sanitary napkins and pads, bandages, disposable diapers, dispos- 
able towels, incontinence products, meat tray pads, household pet litter, and the like. Absorbent polymers are also 
used as soil conditioners to improve water retention and increase air capacity and as water stopping agents for cables 
and the like. 

Although many of the commercial absorbent powders exhibit good water-absorbing capacity, they are hard to 
20 incorporate into absorbent products (e.g., disposable diapers) because of powder dusting problems and their tendency 
to move from where they are placed. Special powder handling equipment is gerwrally required, and the powder must 
be glued, fused, or laminated to a support structure to keep the powder in place. These additional handling and man- 
ufacturing steps are time-consuming and increase nr^utacturing ana product costs. In addition, powders form gels 
that have little integrity or gel strength, and because of this, they are difficult to contain within a support structure. The 
25 containment of an absorbent material and the gel it forms upon absorbent usage is a critical property of disposable 
products. 

The above deficiencies in absorbent powders have led the absorbent product industry to seek rK»i-powder fomrte 
of absorbent resins, specificaDy fibers. There remains a need in the absorbent product industry for an absorbent fiber 
whk:h possesses uniformly consistent absorbent properties and can be made reliably at high speed and in large volume, 
w using, to the extent possible, conventional spinning technology. It is obvious that the industry also desires fibres with 
a high absorbing capacity. 

One recent approach suitable for producing absorbent powders but not fibers is found in U.S. Pat. 4,41 8.163. This 
patent teaches a highly at>sofb6nt resin obtained by adding a polyamine to the reaction product of an isobutytena- 
maleic anhydride copolymer with an alkali metal hydroxide. Cross-linking is achieved by ionk; bonds between the 

35 carboxyl groups and the polyamine whk:h bonds form immediately and at room temperature. The kxiic bonds are 
converted to amide linkage by dehydratkxi, resulting in an absorbent resin. Due to the immediate ionrc tx>nd-forming 
reactk>n which serves to insolubilize the polymer, further processing of the resin into fibers is not feasible. Cross-linking 
agents other than polyamines are disck>sed, including polyhydric alcohols and amirK>-ateohols, but the patent further 
teaches that if a cross-linking agent other than a polyamine is used, cross-linking is then effected by linkages which 

^ are liable to hydrolysis, resulting in very poor water-absoibing composites. U.S. Pat. No. 4,418,163. is not seeking to 
produce fibers and fails to recognize that the key to producing absorbent fibers lies in the use of different cross-linking 
chemistry. Moreover, the very benefit sought and achieved by using a polyamine in the patent leads away from fiber 
manufacture. 

Water-sweilable materials on the basis of cross-linked carboxy-functional polymers are also disctosed in US-A-3 
^ 983 095. This patent however describes a different method wherein the neutralization of the cartx>xy groups is per- 
formed after the cross-linking reaction. 

U.S. Pat. Nos. 4.731 ,067 and 4,860,868 to Bi Le-Khac teach that blends of partially neutralized isobutylene-maiek: 
anhydride copolymers and non-reactive compounds can be made into absorbent fibers. More specifically, Le-Khac 
discovered that blends of a diol or glycol with a partially neutralized isobutytene-maleic anhydride copolymer are stable 
^0 at room temperature, can be stored for k)ng periods of time, and facilitate fiber spinning on conventional spinning 
equipment. Fiber spinning of Le-Khac's blends is possible because cross-tinking is effected only through ester linkages 
which do not form at room temperature, giving the blends excellent stability and shelf life. 

Notwithstanding the significance of Lo-Khac's discovery that cross-linking through ester linkages results in a stable, 
uncured but heat curable syrup which can be spun into fibers using conventksnal dry spinning technk^ues. the resulting 
S5 fibers have met with limited commercial success. The limited commercial success is due to the fact that the absorbent 
properties of the fibers are extremely difficult to control; there is conskJerable absorbency variaton between fibers and 
among fiber runs. This difficulty in controlling the absorbent properties of the fibers is due in large part to the fact that 
in order to achieve cross-linking cure times of about thirty minutes and obtain a fiber that absorbs 40-50 times its weight 
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of brine, it is necessary to add considarabty more diol or glycol than is theoretically needed to achieve cross-linking. 
The addition of excess amounts of diol or glycol are necessary because during processing, i.e., spinning of the blend, 
large amounts of the rton-reactive diol or glycol are washed out of the blend or tend to migrate to the fiber surface and 
do not effect cross-linking. In other words, extra diol or glycol must be added to ensure that sufficient amounts are 

S present to achieve cross-linking of the resultant fibers. Because of the excess amount and uncertain kx^tion of non- 
reactive compound in the fiber and on the fiber surface, absorbency properties of the fibers are difficult to control and 
tend to vary considerably. Obtaining optimal curing and consistent absorbency is pretty much by trial and error 

A substantial amount of additksnal effort has gone into understanding the cross-linking problems exhibited by the 
fibers of the above-mentioned patents and has led to the discovery of not only the reasons for the problems but also 

10 to the present invention, which provides a solution to those problems. The present invention facilitates the productbn 
of absorbent fibers using conventional spinning equipment, requires considerably less cross-linking agent, shorter cure 
times, and yields absorbent fibens having uniformly consistent absorbency properties. Quite surprisingly, the absorbent 
fibers of this invention possess much better absorbent properties as compared to the prior art fibers. 

According to this invent bn, there is provkied a fiberizable, aqueous, uncured but curable, polymer composrtron 

IS comprising the reaction product of: 

(a) a partially neutralized aqueous polymer composition prepared by the reaction of a strong base with a polymer 
containing at least 25 mole percent recurring units of an (x,p- unsaturated monomer having in its molecule one or 
two carboxyl groups or one or two other groups convertible to carboxyl groups, the degree of neutralization of sa«i 

20 partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of total carboxyl groups or groups 

convertible to cart?oxyl groups of the a,p-unsaturated monomer, with 

(b) from 0.1 to 10 total parts by weight of at least one reactive compound per 100 parts by weight of the partially 
neutralized aqueous polymer composition, the reactive compound being a water soluble compound bearing one 
amine group and at least one hydroxyl group. 

25 

wherein the reaction product which is formed by substituted ammonium carboxylate k^nk: bonding between the unneu- 
traiized carboxyl groups on the polymer and the amine groups on the reactive compound is stable at room temperature 
and can be made into absorbent fibers. 

Also according to this invention, there is provided a method for making absorbent fibers whk;h comprises: 

30 

(a) attenuating a partially neutralized, aqueous, uncured polymer compositk^n of the above first aspect or the below 
fourth aspect 

(b) heating to cure and render the fibers absorbent by removing water and cross-finking through both ester and 
amkje linkages. 

36 

According to a third aspect of the present inventran, there is also provided an absorbent fiber which is the cured 
attenuated reactk^n product of: 

(a) a partially neutralized, aqueous, uncured polymer composition prepared by reacting a strong base with a pol- 
40 ymer containing at least 25 mole percent recurring unite of an a,p-unsaturated monomer having in its molecule 

one or two carboxyl groups or one or two other groups convertible to carboxyl groups, the degree of neutral izatbn 
of sakl partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of total carboxyl groups 
or groups convertible to carboxyl groups of the a, ^unsaturated monomer, with 

(b) from 0.1 to 10 total parts by weight of at least one reactive compound per 100 parts by weight of the partially 
45 neutralized polymer, the reactive compound being a water soluble compound bearing one amine group and at 

least one hydroxyl group. 

According to a fourth aspect of the present inventron there is provided a fiberizable, aqueous, uncured but curable, 
polymer composition comprising the reactkjn product of: 

so 

(a) a partially neutralized aqueous polymer composition prepared by the reaction of a strong base with a polymer 
containing at least 25 mole percent recurring units of an oc^p-unsaturated monomer having in its molecule one or 
two groups each of which is a carboxyl group or is convertible to a carboxyl group, the degree of neutralization of 
said partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of total carboxyl groups or 

^ groups convertible to cartx^xyl groups of a,p-unsaturated monomer, with 

(b) from 0. to 10 total parts by weight of at least one reactive compound per 100 parts by weight of the partially 
neutralized aqueous polymer composition, the reactive compound being a water soluble compound bearing one 
amine group artd at least one hydroxyl group, wherein the reactk^n product which is formed by substituted ammo- 
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ntum cartx3xytate tonic bonding between the unneutralized carboxyl groups on the polymer and the amine groups 
on the reactive compound is stable at room temperature and can be made into absorbent fibers. 

According to a fifth aspect of the present invention there is provided an absorbent fiber which is the cured attenuated 
5 reaction product of: 

(a) a partially neutralized, aqueous, uncured polymer composition prepared by reacting a strong base with a pol- 
ymer containing at least 25 mole percent recurring units of an a,p-unsaturated monomer having in its molecule 
one or two groups each of which is a cart)oxyl group or is convertible to a carboxyl group, the degree of neutralization 

10 of said partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of total cartx?xyl groups 

or groups convertible to carboxyl groups of a,t}-unsaturated monomer, with 

(b) from 0.1 to 10 total parts by weight of at least one reactive compound per 100 parts by weight of the partially 
neutralized polymer, the reactive conrtpound being a water soluble compound bearing one amine group and at 
least one hydroxyl group. 

IS 

In a preferred embodiment, cured fibers of this invention and ftt>ers produced in accordance with the above method 
are capable of absorbing at least 60. preferably at least 70, and most preferably at least 80. times their weight in brine 
(0.9 wt.% NaCI) and are produced using from 0. 1 to 10, preferably from 0.5 to 6, and most preferably from 1 to 5. parts 
by weight of reactive compound and cure conditions within the following ranges: cure temperature, 140-210"C.; cure 
20 time, less than 15. preferably less than about 12. minutes. The examples which follow bebw derrionstrate several 
fibers which fall within the preferred emlrodiment. 

The partially neutralized polymer employed in this invention is prepared using a polymer containing at least 25 
mole percent recurring units of a,p-unsaturated rTX>nomer The polymer may be a homopolymer or a copolymer, in 
which case it will contain in mole percent from 25 to 75 mole percent of at least one a.p-unsaturated-moromer and 
25 from 75 to 25 recurring units of at least one copolymerizable monomer. 

Any a,p-unsaturated monomer having in its molecule one or two carboxyl groups or one or two other groups which 
can be converted into carboxyl groups by hydrolysis or acidification is suitable for use. 

Particularly suitable oc,p-un saturated monomers for use to produce homopolymers usable to produce the partially 
neutralized polymer include acrylic acid and methacryltc acid. 
50 Particularly suitable c^JJ-unsaturated monomers for use to produce copolymers usable in this invention include 

those which bear one or two carboxyl groups or groups convertible to carboxyl groups, such as carboxylic acid salt 
groups, carboxylic acid amide groups, carboxylic acid imide groups, carboxylic acid anhydride groups, and carboxylic 
acid ester groups 

Examples of suitable a,p-unsaturated nrxjnomers are maletc acid, crotonic acid, fumaric acid, mesaconic acid, the 
55 sodium salt of maleic acid, the sodium sail of 2-methyl,2-butene dicaiboxylic acid, the sodium salt of itaconic acid, 
maleamic acid. maleamide,.N-phenytmaleimide, maleimide, maleic anhydride, tumeric anhydride, itaconic anhydride, 
citraconic anhydride, mesaconic anhydride, methyl itaconic anhydride, ethyl maleic anhydride, diethylmaleate. meth- 
yimaleale, and the like, and their mixtures. 

Suitable copolymerizable nrtonomers for use to produce partially neutralized copolymers used in this invention can 
^ be readily selected by one skilled in the art. Of course, a copolymerizable monomer which does not negatively affect 
the absort}ent properties of the cured reaction product should be selected. 

Suitable copolymerizable monomers include a-olefins. vinyl monomers, and vinylidene monomers. Examples of 
suitable monomers include: ethylene, propylene, isobutylene. 1 -butytene, to C4 alky I methacrylates, vinyl acetate, 
methyl vinyl ether, isobutyl vinyl ether, and styrenic compounds having the formula: 

46 



50 




wherein R represents hydrogen or an alky I group having from 1 to 6 carbon atoms and wherein the benzene ring may 
be substituted with low nnolecular weight aikyi or hydroxy groups. 
55 Suitable C-, to C4 alky I acrylates include methyl acrylate, ethyl acryiate. isopropyt aery late, n-propyl aery late, n- 

butyl acrylate, and the like, and their mixtures. 

Suitable to C4 alky I methacrylates include methylmethacrylate, ethyl methacrylate. isopropyl methacrylate, n- 
propylmethacrylate, n-butyt methacrylate, and the like, and their mixtures. 
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SuitablQ styrGPic compounds include styrene, a-melhylstyrene, p-melhylstyrenG. t-butyl styrene. and the like, and 
their mixtures. 

If a copolymer (understood to include terpoJymers. etc.) rather than a homopolymer is employed in the practice of 
this invention, it will contain in mole percent from 25 to 75 recurring units of at least one a.p-unsaturated monomer and 
from 75 to 25 recurring units of at least one copofymertzabte monomer. Preferably, the copolymer will contain from 35 
to 65 mole percent recurring units of at least one a,p-unsaturatGd monomer and from 65 to 35 total mole percent of at 
least one copolymerizable monomer. Most preferably, the copolymer used in the invention will be an equimolar copol- 
ymer. Copolymers are preferred in the practice of this Invention- 
Examples of polymers usable in the practice of this invention include: a-ofefm/maleic anhydride copolymers, a- 
blefin/citraconic anhydride copolymers, a-olefin/acrylic acid copolymers, a-olefin/methacrylic acid copolymers, vinyl 
compound/maloic anhydride copolymers, vinyl compound/citraconic anhydride copolymers, vinyl compound/acrylic 
acid copolymers, vinyl compound methacrytic acid copolymers, alkyi acrylate/hrtaleic anhydride copolymers, alkyi acr- 
ylate/citraconic anhydride copolymers, alkyt vnyl ether/irnalelc anhydride copolynners, alkyi vinyl ether/citraconk; an- 
hydride copolymers, vinyl acetate/maleic anhydride copolymers, a-olefin/maleic anhydride/a-olefin terpolymers, poly- 
acrylic acid, polymethacrylic acid, and the fiKe, and their mixtures. 

One polymer partk:ularty suitable for use in this Invention is a copolymer of isobutylene and maleic anhydride. 
Another is styrene and maleic anhydride. Suitable pothers will have peak molecular weights of from 5.000 to 500,000 
or higher. 

Copolymers of isobutylene and maleic anhydride can be prepared using any suitable conventional method but are 
also commercially available from Kuraray Isoprene Chemical Company, Ltd., Tokyo. Japan, under the trademark ISO- 
BAM. I SO BAM copolymers are available in several grades which are differentiated by viscosity molecular weight: 
ISOBAM-18, 290.000 to 310,000; ISOBAM-10, 160.000 to 170.000; ISOBAM-06. 80.000 to 90.000; ISOBAM-04. 
55.000 to 65.000; and ISOBAM-600. 6.000 to 10.000 ISOBAM-18 and ISOBAM-10 are the preferred copolymers 

As discussed above, an a,p-unsaturated monomer which contains one or two groups convertible to the required 
carboxyl groups may be used, but converskm typically involves an additional hydrolysis or ackJification step. 

For example, if the (x,p-unsaturated monomer bears only carboxytic acid amide, carboxylic ackJ imkJe. carboxylk; 
acid anhydride, cartxjxylic acid ester groups, or mixtures thereof, it will be necessary to convert at least a portk>n of 
such carboxylk: acid derivative groups to carboxylic acid groups by, for example, a hydrolysis reaction. If an isobutylene/ 
maleic anhydrkie copolymer is selected for use. upon the formatk>n of an aqueous composition, a ring-opening hydrol- 
ysis reactbn occurs which provkjes a pendant carboxyl group. 

The neutralization reaction to produce the partially neutralized polymer used in this invention is carried out using 
any suitable strong organk: or inorganic base. Suitable bases include alkali metal hydroxides, ammonium hydroxides, 
and substituted amrrKxiium hydroxkjes. Alkali metal hydroxkies such as potassium hydroxkle and sodium hydroxkfe 
are preferred. 

The neutralization reaction is carried out in water to obtain a partially neutralized polymer, the degree of neutrali- 
zation of the polymer being within the range of from 0.2 to 0.8. preferably 0.3 to 0 7, equivalent of total carboxyl groups 
of the a,p-unsaturated monomer 

In the practice of this invention, 100 parts of the partially neutralized polymer is then reacted with from 0. 1 to 10 or 
more, preferably from 0.5 to 6, and most preferably from 1 to 5, parts by weight of a reactive compound selected to 
have one amine group and at least one, preferably two. hydroxy I groups 

Using more than 10 parts of reactive compound, although possible, provides no advantage in this inventkxi. More- 
over, it is desirable to use as little reactive compound as possible sufficient to achieve cross-linking. 

Suitable water-soluble reactive compounds include: ethanol-amine. tris(hydroxymethyl)aminomethane. 3-amino- 
1-propanol, DL-1-amino-2-propanol. 2-arnino-1-butanol, N,N-dimethylethanolamine, diisopropanolamine, methykJieth- 
anolamine, triethanol amine, 2-(methylamino)€thanol, and their mixtures. Tris(hydroxymethyl)aminomethane is pre- 
ferred 

The water-soluble reactive compound bearing one amine and at least one hydroxy! group serves as a high tem- 
perature, siow-reacting. two-step cross-linking agent for the partially neutralized polymer. The amine groups react frrst 
to tie or graft the reactive compound onto the partially neutralized polymer via fast-reacting ammonium salt formations 
between the amine and the pendant carboxylic ackJ units on the polymer At this point, the partially neutralized polymer 
reactkxi product is still linear and possesses excellent shelf life stability and processabitity. It is not cured, and hence, 
not absorbent, at this point and can be fabricated into any desired form for absorbent usage, such as fibers. The 
resultant ionic bonds are sufficient to keep tfie reactive compound from migrating to the Fiber surface or washing out 
during fiber processing; thus, there is no need to employ the reactive compound in excess. All of the reactive compound 
remains available for the cross-linking reaction. 

The second stage reactksn between the reactive compound and the polymer is the curing or cross-linking reaction. 
This cross- linking reaction will not occur and the product will not become absorbent until the partially neutralized polymer 
reactkxi product, bearing grafted reactive compound, is heated to a temperature sufTicient to (i) remove water and form 
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ester linkages between the hydroxy I groups of the reactive compound and the carboxy groups of the potymer and (ii) 
convert tho substituted ammonium carboxy tate ionic bonds to amide linkages. 

The cure conditbns required to achieve optimal cross-linking depends upon several factors, including the particular 
polymer employed. For example, the cure temperature wilt depend on the polymer If the polymer is a partially neutral- 

5 jzed ethylene/ maleic anhydride copolymer, a cure temperature of at least 140^0. will be required to achieve cross- 
linking. If the polymer is a partially neutralized styrene/maleic anhydrkie copolynner. a temperature of at least about 
150°C. is required to cross-link; and if a partially neutralized isobutylene/maleic anhydride copolymer is employed, a 
temperature of at least about 170^0. will be required to achieve cross-linking. Cure times can vary depending, of 
course, on cure temperature and on the amount of reactive compound used. Cure times will typk^aily be within the 

10 range of from 0.5 to 20 minutes, preferably 0.5 to 15 minutes, and moeX preferably 0.5 to 12 minutes. To maximize 
absorbent properties, optimal cure of the fibers (i.e., minimal amount of cross-linking needed to form a cross-linked 
network) is required. Optimal cure is achieved by adjusting a number of variables within wide ranges depending upon 
the specific syrup composition. As will be shown in the examples which follow, optimal cure conditions require, among 
other things, a balance between cure time and cure temperature. 

'5 As is readily apparent from the high temperature required to achieve cross-linking, the aqueous reaction product 

of the partially neutralized polymer and the reactive compound. I.e.. the grafted polymer syrup, can be stored for an 
unlimited time. This unlimited room temperature stability facilitates further processing of the syrup into any number of 
conventional forms, such as fibers and films using conventkxial methods. For example, the syrup can be further proc- 
essed by casting, spray drying, air-assisted spray drying, air attenuatron. wet spinning, dry spinning, flash spinning, 

20 and the like. To facilitate the renrKTval of water from the aqueous composition of this invention during the spinning 
process, minor amounts of other polar solvents such as ak»hol can be added to the aqueous syrups of the invention. 
The resultant fibers can be further processed into milled fibers, chopped fibers, fluff or bulk fibers, strands, yarns, webs, 
composites, woven fabrics, non-woven mats, tapes, scrim, and the like, using a variety of methods including twisting, 
beaming, slashing, warping, quilling, severing, crimping, texturizing, weaving, knitting, brakjing, etc.. and the like. 

25 All fiber samples produced in the examples which follow were tested to determine their absorbent properties using 

conventional test procedures to measure the unit of liquid (brine) absorbed per unit of fiber sample (Free Swell Index) 
and the unit of liquid (brine) retained per unit of fiber sample after subjecting the swelled fiber sample to 3472 Pa (0.5 
psi.) In addition, all fiber samples were felt after cure to determine whether each sample was slippery to the touch (S) 
indicating undercure, dry to the touch (O) indicating full cure, or very dry to the touch (VD) indk:ating overcure. The 

30 Free Swell Index test procedure used is described in U.S. Pat. No. 4,454,055, the teachings of whk:h are incorporated 
herein by reference. The test procedure and equipment used herein were modified slightly as compared to the proce- 
dure and equipment described in U.S. Pat. No. 4.454,055. 

To determine the Free Swell Index at atmospherk: (room) pressure, about 0.2 to 0 3 g of about 1.9 cm (3/4 in.) 
cured water-absorbing fibers to be tested is placed in an empty W-shaped tea bag. The tea bag containing the fibers 

35 is immersed in brine (0.9 wt.% NaCI) for 10 minutes, removed and allowed to sit on a paper towel for 30 seconds to 
remove surface brine. The Free Swell Index of the fiber, that is, the units of liquid at>sorb6d per each unit of sample is 
calculated using the following formula: 

swell index = Z^'^^°',T ^^^'^ 
Weight of Dry Fibers 

^ To determine Free Swell Index under pressure (0.5 psi retention), the following modified procedure was used. 

After the tea bag containing the fiber sample is immersed in brine and surface brine is removed, it is immediately 
placed in a 16 cm ID Buchner funr^l fitted with a 2000 ml skJearm vacuum filter flask and connected to a manometer 
A piece of dental dam rubber sheeting is securely fixed over the mouth of the funnel such that the sheeting just rests 
on the tea bag. Next, a vacuum sufficient to create the desired pressure is drawn on the flask for a period of 5 minutes. 
45 and the Free Swell Index under pressure is cak:ulated using the above formula 
The following examples further denrK>nstrate the inventkxi 



EXAMPLE 1 



50 This example demonstrates the preparation of an uncured syrup composition of this invention and further demon- 

strates the preparation of cured absorbent fibers from the syrup composition. 

A syrup composition (Syrup A) was prepared by reacting 2.96 grams (2 phr) of a water-soluble reactive compound. 
tris(hydroxymethyl)aminom ethane, with 400 grams of a partially neutreilized isobutylene/maleic anhydride copolymer 
solution. The partially neutralized isobutytene/maleic anhydride copolymer solution was prepared as folbws. 

55 67.2 kg (148.2 lbs.) of dennineralized water were added to a 50-galk>n Ross mixer Next, 14.1 kg (3i lbs.) of sodium 

hydroxide pellets were added stowly to the mixer with agitation. 49.2 kg (108.5 lbs) of ISOBAM-10 isobutylene/maleic 
anhydride (1:1) copolymer were charged into the mixer over a period of aboui one hour with agitation. ISOBAM-10 
copolymer has a viscosity molecular weight of at^out 170,000 and is commercially available from Kuraray Isoprene 
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Chemical Company. Ltd. After the addilkxi of ISOBAM-10 ccpclymer, the mixer contents were healed to about 1 00**C. 
and held with continuous agitation for about four hours to complete the neutralization reaction. 

Syrup A was observed to be non-cross-linked and found to be stable at room temperature. Syrup A was also found 
to contain 48% solids and have a pH of 6.8. The degree of neutralization was found to be 0,55, meaning 55% of cartxsxyl 
groups had been neutralized, with 45% remaining unneutralized carboxylic acid units. 

Fibers were spun from Syrup A using a dry spinning process. The fibers produced had deniers of 2-3 and were 
non -cross-linked. 

The fibers were divkJed into several portksns and each ponion was separately cured by heating at about 180*C 
for different cure times within the range of from about 1 0 to about 20 minutes. Each portkxi of cured fibers was recovered 
as water-absorbing fibers of the inventwn and tested for brine absorbency. The cure conditions and brine absorbency 
test results are shown in Table 1. 



TABLE I 



FIBER CURE CONDmONS AND BRINE ABSORBENCY PROPERTIES 


Fibers of Syrup 


A 


A 


A 


A 


A 


Cure Temperature (*C). 


180 


180 


180 


180 


180 


Cure Time (Minutes) 


10 


10 


14 


18 


20 


Absorbency Test : 












Swell Index 












Aim. Pressure (g/g) 


100.5 


95.6 


80.6 


76.5 


69.9 


3472 Pa (0.5psi)(g/ 


72.5 


€6.6 


55.6 


48.9 


42,6 


g) 












Cure State 


D 


D 


D 


D 





The above data show that using 2 phr of reactive compound and a cure temperature of 180"C. fully cured fibers 
having excellent atieorbency are produced. The data further show that absorbent properties decrease as cure times 
are lengthened, indrcating that cure times of about 10 minutes or less at 180**C. and 2 phr cross-linking agent are 
optimal. 



EXAMPLE 2 



This example demonstrates the preparation of another uncured syrup compositkxi of this invention (Syrup B) using 
substantially the procedure of Example 1 but emptoying 5.92 grams (4 phr) of tris(hydroxymethyl)aminomethane re- 
active compound. 

Syrup B was likewise observed to be non-cross-linked and found to be stable at room temperature. 

Fibers of 2-3 denier were spun from Syrup B using a dry spinning process. The uncured fibers were divided into 
several portions for curing, and each portion was cured and tested to determine its absorbent properties. The cure 
conditions and brine absorbent properties are shown in following Table II. 



TABLE II 



FIBER CURE CONDITIONS AND BRINE ABSORBENT PROPERTIES 


Fibers of Syrup 


B 


B 


B 


B 


B 


B 


B 


Cure Temperature (**C.) 


180 


185 


180 


185 


180 


180 


180 


Cure Time (Minutes) 


5 


5 


7.5 


7.5 


8.7 


10 


15 


Absorbency Test : 
















Swell Index 
















Atm. Pressure (g/g) 


85.7 


67.3 


79.7 


51.7 


69.9 


63.8 


57.5 


3472 Pa (0.5psi)(g/ 


49.6 


45.9 


44.8 


41.0 


437 


40.3 


37 0 


g) 
















Cure State 


D 


D 


D 


D 


D 


VD 


VD 



The above data show that using 4 phr of reactive compound and a cure temperature of from 1 80''-185°C. thai fully 



7 



EP 0 436 514 B1 



cured fibers possessing excellent absorbent properties result. Because the absortency properties using 4 phr of re- 
active compound are not as good as the absorbency achieved using 2 phr (see Table I), less than 4 phr cross-linking 
agent Is preferred at a cure temperature of IBO'C. and a cure time of about 10 minutes. The data further show that if 
4 phr of reactive compound is used, cure times of less than 10 minutes are required to achieve optimal absorbency 

EXAMPLE 3 



10 



IS 



20 



25 



This example demonstrates the preparation of another syrup composition of the Invention (Syrup C) using sub- 
stantially the procedure of Example T but employing ISOBAM-18 rather than lSOBAM-10 copolymer. ISOBAM-18 has 
a higher viscosity molecular weight of from 290.000 to 310,000. 

Syrup C was observed to be non-cross-linked and found to be stable at room temperature. 

Rbers of 2-3 denier were spun from Syrup C by a dry spinning process. The effect of different cure temperatures 
and times on the absorbent properties of three pairs (same cure times) of fiber samples Is shown in labte III. 

TABLE lit 



FIBER CURE CONDITIONS AND BRINE ABSORBENT PROPERTIES 


Fibers of Syrup 


C 


C 


C 


C 


C 


C 


Cure Temperature ("C) 


174 


178 


174 


178 


174 


178 


Cure Time (Minutes) 


4 


4 


6 


6 


8 


8 


Absorbency Test : 














Swell Index 














Atm. Pressure (g/g) 


74.7 


110.8 


126.9 


122.5 


118.5 


96.0 


3472 Pa(0.5psi)(g/ 


44 2 


68.7 


80.2 


71.8 


71.8 


63.7 


9) 














Cure State 


S 


S/D 


D 


D 


D 


D 



30 



The above data show the sensitivity of fiber absorbent properties to cure corditbns. Although all of the six fiber 
samples were found to possess excellent absorbent properties, the data show that tor Syrup C, the optimal conditions 
to be a cure time of about 6 minutes at a cure temperature of from 174^-178'C The samples which were cured for 
only 4 minutes were deemed to be slippery to the touch (S) and, hence, undercured. 
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EXAMPLE 4 



Using the above-described procedures, three additional syrup compositions (Syrups D. E. and F) were prepared 
using different reactive compounds. Table IV sets forth the compositions of Syrups D, E. and F and the cure conditions 
and brine absorbent properties of the 2-3 denier fibers prepared from each syrup. 



40 


TABLE IV 










SYRUP COMPOSITION, FIBER CURE CONDITIONS, AND BRINE ABSORBENT PROPERTIES 




Syrup Composition 


0 


E 


F 


4S 


Copolymer: 










Neutralized copolymer of Example 1 
Neutralized copolymer of Example 3 


100 


100 


too 




Reactive Compound: 








SO 


Ethanolamine (phr) 

DL-1 -amino-2-propanol (phr) 


3 


2 


4 




Fiber Cure Conditions: 








55 


Cure Temperature ("C.) 
Cure Time (Minutes) 


180 
4 


180 
6 


180 
6 
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TABLE IV (continued) 



SYRUP COMPOSITION. RBER CURE CONDITIONS. AND BRNE ABSORBENT PROPERTIES 


Fiber Absorbency Test: 








Swell Index 

Atm. Pressure (g/g) 
3472 Pa (0.5 psi) (g/g) 


95.0 
77.3 


70.7 
51.9 


93.0 
53.8 



The above data show that excellent abeorbency ie achieved ueing various reactive compounds which contain one 
amine and at least one hydroxy! group. 

It will be evident from the foregoing that various nrxxiifications can be made to this invention. Such, however, are 
considered as being within the scope of the invention 



Claims 



20 



25 



30 



3S 



40 



45 



SO 



1. A fiberizable, aqueous, uncured but curable, polymer composition comprising the reaction product of: 

(a) a partially neutralized aqueous polymer composition prepared by the reaction of a strong base with a 
polymer containing at least 25 mole percent recurring units of an ct,p- unsaturated monomer having in its mol- 
ecule one or two cartx>xyl groups or one or two other groups convertible to cartx3xyl groups, the degree of 
neutralization of said partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of total 
cartx)xyl groups or groups convertible to carboxyl groups of the o^p-unsaturated monomer, with 

(b) from 0. 1 to 1 0 total parts by weight of at least one reactive compound per 1 00 parts by weight of the partially 
neutralized aqueous polymer composition, the reactive compound being a water soluble compound bearing 
one amine group and at least one hydroxyl group, wherein the reaction product which is formed by substituted 
ammonium carboxylate ionic bonding between the unneutralized carboxyl groups on the polymer and the 
amine groups on the reactive compound is stable at room temperature and can be made into absorbent fibers. 

2. The fiberizable composition of claim 1 In which said polymer is a copolymer containing from 25 to 75 mole percent 
recurring units of at least one a,p-unsaturated monomer having in its molecule one or two cartjoxyl groups or one 
or two other groups convertible to carboxyl groups and from 75 to 25 mole percent recurring units of at least one 
copoiymerizable ntonomer. 

3. The fiberizable composition of claim 1 in which said polymer is a copolymer containing from 35 to 65 mole percent 
recurring units of at least one a,p-un5aturaled monomer having in its molecule one or two carboxyl groups or one 
or two other groups convertible to carboxyl groups and from 65 to 35 rTK>le percent recurring units of at least one 
copoiymerizable monomer. 

4. The fiberizable composition of claim 1 in which said polymer is a copolymer containing about 50 mole percent 
recurring units of at least one a.|5-unsaturated monomer having In its molecule one or two carboxyl groups or one 
or two other groups convertible to carboxyl groups, and about 50 mole percent recurring units of at least one 
copoiymerizable monomer 

5. The fiberizable composition of any one of claims 1 to 4 in which said polymer is a copolymer selected from a-olefin/ 
maleic anhydride copolymers, a-olef in/citraconic anhydride copolymers, a-olefin/acrylic acid copolymers, a-olef in/ 
methacrylic acid copolymers, vinyl compound/maieic anhydride copolymers, vinyl compound/citraconic anhydride 
copolymers, vinyl compound/acrylic acid copolymers, vinyl compound/methyacrylic acid copolymers, alky I acr- 
ylate/maleic anhydride copolymers, alkyi acrylate/citraconic anhydride copolymers, alky I vinyl ether/maleic anhy- 
dride copolymers, alky I vinyl ©ther/citraconic anhydrkjo copolymers, a-olefin/maleic anhydride/a-olefin terpoly- 
mers, and vinyl acetate/maleic anhydride copolymers 
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6. The fiberizable composition of any one of claims 1 to 4 in whk:h said polymer is selected from polyacrylic acid, 
polymethacrylic acid, isobutylene/maleic anhydride copolymer, isobutylene/maleic anhydride/sty rene terpolymer. 
and styrene/maleic anhydride copolymer. 



7. The fiberizable compositk>n of any one of claims 1 to 6 in which sakJ at least one reactive compound is present i 
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an amount of from 0.5 to 6 total parts by weight 

8. The fiberizable composition erf any one of claims 1 to 6 in which said at least one reactive compound is present in 
an amount of from 1 to 5 total parts by weight. 

9. The fiberizable composition of claim 1 in which said reactive compound is selected from ethanolamine. tris (hy- 
droxymethyl) aminomethane, 3-amino-l-propanol. DL-l-amino-2-pfopanol. 2-amino-1-butanol, N-N-dimethyleth- 
anolamine, diisopropanolamine. methyWiethanolamine. triethanolamine, and 2-(methylamino) ethanol 

10. A method for making absorbent fibers which comprises: 

(a) attenuating a partiaify neutralized, aqueous, uncured polymer composition as claimed in any one of claims 
1 to 9 and 18 to form fibers, and 

(b) heating to cure and render the fibers absorbent by removing water and cross-linking through both ester 
and amide linkages. 

11 . The method of claim 1 0 in which the composition is attenuated into fibers by a process selected from wet spinning 
processes, dry spinning processes, and flash spinning processes. 

12. The method of claim 10 or claim 11 inwhichthefibersarecuredandrenderedabsorbentbyheatingatatemperature 
within the range of from 140'C. to 210*C. 

13. The method of claim 1 0 or claim 1 1 in which the fibers are cured and rendered absorbent by heatingat a temperature 
within the range of from 140"*C. to 210"C, for a perkxJ of from 0.5 to 20 minutes. 

14. The method of any one of claims 10 to 13 in which the heating step is sufficient to produce a fiber capable of 
absorbing at least 60 times its own weight of brine. 

15. The method of any one of claims 10 to 13 in which the heating step is sufficient to produce a fiber capable of 
absorbing at least 70 times its own weight of brine. 

16. The method of any one of claims 10 to 13 in which the heating step is sufficient to produce a fiber capable of 
absorbing at least 80 times its own weight of brine 

17. An absorbent fiber which is the cured attenuated reaction product of: 

(a) a partially neutralized, aqueous, uncured polymer composition prepared by reacting a strong base with a 
polymer containing at least 25 mole percent recurring units of an <x,p- unsaturated monomer having in its mol- 
ecule one or two carboxyl groups or one or two other groups convertible to carboxyl groups, the degree of 
neutralization of sakJ partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of total 
cartx>xyl groups or groups convertible to carboxyl groups of the a,P-unsaturated nnonomer. with 

(b) from 0. 1 to 1 0 total parts by weight of at least one reactive compound per 1 00 parts by weight of the partially 
neutralized polymer, the reactive compound being a water soluble compound bearing one amine group and 
at least one hydroxyl group. 

18. A fiberizable. aqueous, uncured but curable, polymer composition comprising the reactk>n product of: 

(a) a partially neutralized aqueous polymer composition prepared by the reaction of a strong base with a 
polymer containing at least 25 mole percent recurring units of an a.p-unsaturated monomer having in its mol- 
ecule one or two groups each of whkjh is a carboxyl group or is convertible to a carboxyl group, the degree 
of neutralization of said partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of 
total carboxyl groups or groups convertible to carboxyl groups of the a.p-unsaturated monomer, with 

(b) from 0. 1 to 1 0 total parts by weight of at least one reactive compound per 100 parts by weight of the partially 
neutralized aqueous polymer composition, the reactive compound being a water soluble compound bearing 
one amine group and at least one hydroxy! group, wherein the reaction product which is formed by substituted 
amnrKanium cartx>xylate ionic bonding between the unneutralized carboxyl groups on the polymer and the 
amine groups on the reactive compound is stable at room temperature and can be made into absorbent fibers. 
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19. An absorbent fiber which is the cured attenuated reaction product of: 

(a) a partially neutralized, aqueous, uncured polymer composition prepared by reacting a strong base with a 
polymer containing at least 25 mole percent recurring units of an a.tl-unsatuiated monomer having in its mol- 
ecule one or two groups each of which is a caitxsxyl group or is convertible to a carboxyl group, the degree 
of neutralization of said partially neutralized polymer being within the range of from 0.2 to 0.8 equivalent of 
total carboxyl groups or groups convertible to cartx>xyl groups of the a,p-unsaturated monomer, with 

(b) from 0. 1 to 1 0 total parts by weight of at least one reactive compound per 1 00 parts by weight of the partially 
neutralized polymer, the reactive compound t>eing a water soluble cornpbund bearing one amine group and 
at least one hydroxy I group. 



Pfltentanepruche 

1. Zu einer Faser verarbeitbare, waBrige, ungehartete. aber hartbare Polymerzusammensetzung, die das Reaiai- 
onsprodukt aus folgenden Substanzen enthatt: 

(a) einer teilweise neutralisierten waQrigen Polymerzusammensetzung. die durch die Reaktion einer starken 
Base mit einem Polymer, das mindestens 25 Mol-% wiederkehrende Einheiten eines a.p-ungesattigten Mo- 
nomeren mit ein oder zwei CartX)xylgnjppen Oder ein oder zwei zu Carboxylgruppen umwandelbaren anderen 
Gruppen im Molekul enthalt, hergesteilt wird, wobei der Neutralisierungsgrad des teilweise neutralisierten 
Polymaren im Bereich von 0.2 bis 0.8 Aquivalent der gesamten Cartx^xylgruppen oder zu Carboxylgruppen 
umwandelbaren Gruppen liegt. mit 

(b) 0,1 bis 10 Gesamtgewichtsteilen mindestens einer reaktiven Verbindung auf 1CX> Gewichtsteile der teil- 
weise neutralisierten waOrigen Polymerzusammensetzung. wobei es sich bei der reaktiven Vsrbindung um 
eine wasserlosliche Verbindung mit einer Amingruppe und mindestens einer Hydroxy Igruppe handelt, 

wobei das Reaktionsprodukt. das durch lonenbindung von substituiertem Ammonium und Cartx^xylat zwischen 
den nicht neutralisierten Carboxylgruppen auf dem Polymer und den Amingruppen auf der reaktiven \feibindung 
gebiWet wird, bei Fteumtemperatur stabil ist und zu absorbierenden Fasem verarbeitet werden kann. 

2. Zu Fasem verarbeitbare Zusammensetzung nach Anspruch 1 . in der das Polymer ein Copolymer ist, das 25 bis 
75 ^/lol•% wiederkehrende Einheiten mindestens eines a,^-ungesattigten Monomeren, das im Molekul ein oder 
zwei Carboxylgruppen oder ein oder zwei andere zu Carboxylgruppen umwandelbare Gruppen aufweist. und 75 
bis 25 Mol-% wiederkehrende Einheiten mindestens eines oopolymerisierbaren Monomeren enthalt. 

3. Zu Fasem verarbeitbare Zusammensetzung nach Anspruch 1 . in der das Polymer ein Copolymer ist, das 35 bis 
65 Mol-% wiederkehrende Einheiten mindestens eines Gc.p-ungesattigten Monomeren. das im Molekul ein oder 
zwei Cartx7xylgruppen oder ein oder zwei andere zu Carboxylgruppen umwandelbare Gruppen aufweist, und 65 
bis 35 Mol-% wiederkehrende Einheiten mindestens eines copolymerisierbanen Monomeren enthalt 

4. Zu Fasem verarbeitbare Zusammensetzung nach Anspruch 1 . in der das Polymer ein Copolymer ist. das etwa 50 
Mol-% wiederkehrende Einheiten mindestens eines a,t3*ungesattigten Monomeren. das im Molekul ein oder zwei 
Cart)oxylgruppen oder ein oder zwei andere zu Cartx)xylgnippen umwandettiare Gruppen aufweist. und etwa 50 
Mol-% wiederkehrende Einheiten mindestens eines oopolymerisierbaren Monomeren enthalt 

6. Zu Fasem verarbeitbare Zusammensetzung nach einem der Anspruche 1 bis 4, in der das Polymer ein aus a- 
Ofefin/Maleinsaureanhydrid<;opolymeren. a-Olefin/citraconsaureanyhdrid-Copolymeren, a-Otelin/Acrylsaure- 
copolymeren. a-Olefin/Methacrylsaure-Copolymeren, Vinylverbindung/Maleinsaureanhydrki-Copolymeren, Vinyl- 
verbindung/Citraconsaureanhydrid-Copolymeren. Vinylverbindung/Acrylsaure-Copotymeren. Vinytverbindung/ 
Methacrylsauro-Copolymeren, Alkylacrylat/Maleinsaureanhydrid-Copolymeren, Alkylacrylat/Citraconsaureanhy- 
drid-Copotymeren, Alkylvinylether/Maleinsaureanhydrid-Copolymeren, Alkylvinylether/Citraconsaureanhydr id-co- 
poly meren, otrOlefin/Maleinsaureanhydrid/a-Olefin-Terpolymeren und Vinylacetat/Maleinsaureanhydrid-Copoly- 
meren ausgewahltes Copolymer ist. 

6. Zu Fasem verarbeitbare Zusammensetzung nach einem der Anspruche 1 bis 4. in der das Polymer aus Polyacryl- 
saure, Polymethacrylsaure. Isobutylen/Maleinsaureanhydrid-Copolymer, tsobutylen/Maleinsaureanhydrid/Styrol- 
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Terpotymer und Styrol/Maleinsaureanhydrtd-Copotymer ausgewahit isL 

7. Zu Fasern verarbeitbare Zusammensetzung nach etnem der AnsprQche 1 bis 6, in der die eine mindestens vor- 
handene reaktive Verbindung in einer Mange von 0.5 bis 6 Gesamtgewichtsteiten vorhanden ist. 

8. Zu Fasem verarbeitbare Zusammensetzung nach etnem der Anspruche 1 bis 6, in der die eine mindestens vor- 
handene reaktive Verbindung in einer Menge von 1 bis 5 Gesamtgewichtsteilen vorhanden ist. 

9. Zu Fasem verarbeitbare Zusammensetzung nach Anspruch 1. in der die reaktive Vertthdung aus Ethanolamin. 
Tris(hydroxymethyl)aminomelhan. 3-Amino-1-propanol, DL-1-Amino-2-propanol. 2-Amino-1-butanol. N,N-Dime- 
thylethanolamin, Diisopropanolamin, Methyldiethanolamin, Triethanolamin und 2-(MethyIamino)ethanol ausge- 
wahit ist. 

10. Verfahren zur Herstellung von absorbierende Fasern, bei dem man 

(a) eine telweise neutralisierte, wa8rlge. ur^ehartete Potymerzusamrronsetzung nach einem der AnsprQche 
1 bis 9 und 18 verdunnt, um Fasem zu bilden, und 

(b) erhitzt. um die Fasem durch Entfemen von Vtosser und Vemetzen sowohi durch Ester- als auch Amidver- 
bindungen zu harten und sie absorptionsfahtg zu machen. 

11. Verfahren nach Anspruch 10, bei dem die Zusammensetzung durch ein aus NaQspinn-, Trockenspinn- und Jet- 
spinnverfahren ausgewahttes Verfahren zu Fasem verdunnt wird. 

12. Verfahren nach Anspruch 10 oder 1 1 , bei dem die Fasem durch Erhitzen bei einer Temperatur im Bereich von 140 
bis 210''C gehartet und absorptionsfahig gemacht werden. 

1 3. Verfahren nach Anspruch 10 oder 1 1 , bei dem die Fasem durch Erhitzen fur 0,5 bis 20 Minuten bei einer Temperatur 
im Berech von 140 bis 210^C gehartet und absorptionsfahig gemacht werden. 

14. Verfahren nach einem der Anspruche 10 bis 13, bei dem der Erhitzungsschritt ausreicht, um eine Faser herzu- 
stellen, die mindestens das 60-Fache ihres eigenen Gewichts an Salzlosung absorbieren kann. 

15. Verfahren nach einem der Anspruche 10 bis 13, bei dem der Erhitzungsschritt ausreicht, um eine Faser herzu- 
stellen, die mindestens das 70-Fache ihres eigenen Gewichts an Salzlosung absorbieren kann. 

16. Verfahren nach einem der Anspruche 10 bis 13. bei dem der Erhitzungsschritt ausreicht. um eine Faser herzu- 
stellen. die mindestens das 80-Fache ihres eigenen Gewichts an Salzlosung absorbieren kann, 

17. Absorbierende Faser. bei der es sfch um das gehartete, verdOnnte Reaktionsprodukt aus folgenden Substanzen 
handett: 

(a) einer teilwetse neutralisierten waBrigen ungeharteten Polymerzusammensetzung, die durch die Reaktksn 
einer starken Base mit einem Polymer, das mindestens 25 Mol-% wiederkehrende Einheiten eines a,iJ-unge- 
sattigten Monomeren mit ein oder zwei Carboxylgruppen oder ein oder zwei zu Carboxylgruppen umwandel- 
baren anderen Gruppen im Molekul enthatt, hergestellt wind, wobei der Neutralisierungsgrad des teilweise 
neutralisierten Polymeren im Bereich von 0,2 bis 0,8 Aqurvalent der gesamten Carboxylgruppen oder zu Car- 
boxy! umwandetbaren Gruppen liegt, mit 

(b) 0,1 bis 10 Gesamtgewichtsteilen mindestens einer reaktiven Vsrbindung auf 100 Gewichtstetle der teil- 
weise neutralisierten waBrigen Polymerzusammensetzung, wobei es sich bei der reaktiven Verbindung um 
eine wasserlosliche Verbindung mit einer Amingruppe und mindester>s einer Hydroxylgruppe handolt. 

18. Zu einer Faser verarbeitbare, waOrige, ungehartete, aber hartbare Polymerzusammensetzung, die das Reakti- 
onsprodukt aus folgenden Substanzen enthalt: 

(a) einer teilweise neutralisierten waBrigen Polymerzusammenzetzung, die durch die Reaktion einer starken 
Base mit einem Polymer, das mindestens 25 Mol-% wiederkehrende Einheiten eines u,(3-ungesattigten Mo- 
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nomeren mit ein Oder zwei carboxylgruppen oder ein Oder zwei zu Carboxylgruppen umwandelbaren anderen 
Gruppen im Molekul enthaft. hergestellt wird, wobei der NeutraGsterungsgrad des teilweise neutralisierten 
Polym©ren im Bereich von 0,2 bis 0,8 Aquivalent der gesamten Cartwxylgruppen oder zu Carboxylgruppen 
umwandelbaren Gruppen liegt, mit 

(b) 0,1 bis 10 Geeamtgewichtsteilen mindestens etner reaktiven Verbindung auf 100 Gewichtsteile der teil- 
weise neutralisierten waBrigen Potymerzusanvnensetzung, wobei es sich bei der reaktiven Vsrbindung urn 
eina wasserlosliche Verbindung mit einer Amingruppe und mindestens einer Hydroxylgruppe handett. 

wobei das Reaktk^nsprodukt, das durch lonenbindung von substituiertem Ammonium und Carboxylat zwisclien 
den nicht neutralisierten Carboxylgruppen auf dem Polymer und den Amingruppen auf der reaktiven Varbindung 
gebiWet wird, bei Raumtemperatur stabil ist und zu absorbierenden Fasem verarbeitet werden kann. 

19. Absorbierende Faser, bei der es sich um das gehartete verdunnte Reaktionsprodukt aus folgenden Substanzen 
handelt: 

(a) einer teilweise neutralisierten. wafirigen. ungeharteten Polymerzusammensetzung. die durch die Reaktnn 
einer starken Base mit einem Polymer, das mindestens 25 Mol-% wiederketirende Einheilen eines a,^unge- 
sattigten Monomeren mit ein oder zwei Gruppen. bei denen es sich jeweils um eine cartraxylgruppe oder um 
eine zu einer Carboxylgruppe umwandelbare Gruppe handelt, im Molelkul enthalt, hergestellt wird. wobei der 
Neutraiisierungsgrad des teilweise neutralisierten Polymeren im Bereich von 0,2 bis 0,8 Aquivalent der ge- 
samten Carboxylgruppen oder zu Carboxylgruppen umwandeftiaren Gruppen llegt, mit 

(b) 0, 1 bis 10 Gesamtgevlchtsteilen mindestens einer reaktiven Verbindung auf 100 Gewichtsteile des teilweise 
neutralisierten waPrigen polymeren. wobei es sich bei der reaktiven Verbindung um eine wasserk>slk:he Ver- 
bindung mit einer Amingruppe und mindestens einer Hydroxylgruppe handelt. 



Revendicatione 

1. Composition aqueuse de poiymere non durci mais durcissablo, pouvant former des fibres, comprenant le produit 
reactionnel de; 

(a) une composition aqueuse de polymdre partiellement neutralist preparte par la reaction d'une tTase forte 
avec un poiymere contenant au moins 25% en moles d'unitfe recurrentes d'un monomdre a.p-insature dont 
la moldcule a un ou deux groupes cartx>xy ou un ou deux autres groupes pouvant dtre convert is en groupes 
carboxy. le degre de neutral isatk^n de ce potymdre partiellement neutralise etant dans la gamme de 0.2 ^ 0.8 
^uivalent du total des groupes carboxy ou des groupes pouvant Stre convert is en groupes carboxy du mo- 
nomere a.p-insatur6, avec 

(b) de 0, 1 a 1 0 parties en pokJs au total d'au moins un compose reactif pour 1 00 parties en poids de la com- 
position aqueuse de poiymere partiellement neutralise, le compost reactif ttant un compose soluble dans 
I'eau portant un groupe amine et au moins un groupe hydroxy, dans laquelle le produit reactionnel qui est 
forme par liaison ionkque de carboxy late d'ammonium substitue entre les groupes cartxsxy non neutralises sur 
le poiymere et les groupes amine sur le compose reactif. est stable a la temperature ambiante et peut etre 
mis sous forme de fibres absorbantes. 

2. Composition pouvant taire des fibres sutvant la revendication 1. dans laquelle ce polymtre est un copolymfere 
contenant de 25% a 75% en moles d'unites rtcun-entes d'au moins un monomere a.p-insatur6 dont la molecule 
a un ou deux groupes carboxy ou un ou deux autres groupes pouvant §tre convertis en groupes carboxy, et de 
75% a 25% en moles d'unites recurrentes d'au moins un monomere copolymerisable. 

3. Composition pouvant faire des fibres suivant la revendicatksn 1 , dans laquelle ce polymdre est un copolymdre 
contenant de 35% a 65% en moles d'unites recunentes tfau moins un monomere a,[i-insature dont la molecule 
a un ou deux groupes carboxy ou un ou deux autres groupes pouvant etre convertis en groupes carboxy, et de 
65% d 35% en moles d'unltts recurrentes tfau moins un monomtre copolymtrisabte. 

4. Composition pouvant faire des fibres suivant la revendicatron 1 , dans laquelle ce poly m6 re est un copolymtre 
contenant environ 50% en moles d'unilds rdcurrentes tfau moins un monomere o,p-insatur6 dont la moltcule a 
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un ou deux groupes carboxy ou un ou deux autres groupes pouvant etre convertis en groupes cart»xy. et environ 
50% en moles d'unrtes recurrenles d'au moins un monomere copolymerisable. 

5. Composition pouvant faire des fibres suivant l*une quelconque des revendications 1^4, dans laquelle ce polymdre 
est un copotymere choisi pamii des copolym^res d*a-oleflne-anhydride mal^tque. des copotymeres d'a-oiefine- 
anhydride citraconique. des copdymdres d'a-ot^fine/acide acrylique, des copotymdres d'a-ol6fine/acide m6tha- 
crylique. des copolym^res de compose vinyltque/anhydride mai^ique, des copolymdres de compost vinylique/ 
anhydride citraconique, des copotymeres de compost vinyliqua/acide acrylique. des copotymeres de compost 
vinylique/acide methacrylique, des copotymdres d'acrylated'alkyte/anhydride maI6ique. des copbtym6res d'acry la- 
te d'alkyle/anhydride citraconique, des copolymeres d*aikyl vinyl ether^hydride maleique, des copotymeres d'alk- 
yi vinyl ether/anhydride citraconique, dee terpotymeres d'a-olefine/anhydride maleique/a-otefine et des copolyme- 
res d'ac^tate de vinyte/anhydride mafdique. 

6. Composition pouvant faire des fibres suivant Vxme quelconque des revendications 1^4, dans laquelle ce polymdre 
est choisi parmi un acide polyacrytique, un acide potymethacrylique, un copolymere d'isobutyldne^nhydride ma- 
l^ique, un terpolymdre d'isobutyldne/ anhydrtde/sty rdne et un copotynndre de styr^ne/anhydride maldique. 

7. Composition pouvant faire des fibres suivant Tune quelconque des revendications 1 ^ 6, dans laquelle ce compose 
r^actif au moins present est utilise en une quantite totals de 0,5 ^ 6 parties en poids. 

6. Composition pouvant faire des fibres suivant Tune quelconque des revendications 1 a 6, dans laquelle ce compose 
reactif au moins present est utilise en une quantite totala de 1 d 5 parties en poids. 

9. Composition pouvant faire des fibres suivant la revendication 1 . dans laquelle ce compost reactif est choisi parmi 
l'6thanolamine. letri-(hydroxym6thyl)-aminom6thane, te 3-amino-1 -propanol, le DL-1-amino-2-propanol, Ie2-ami- 
no-1-butanoK ia N.N-dim6thyl6thanolamine. la dlisopropanoiamine, la methyldiethanotamine, la triethanolamine 
et le 2-(m6thylamino)-ethanol- 

10. Prcc^dd pour la fabrication de fibres absorbantes, qui comprend : 

(a) Tattenuation d'une composition aqueuse de polymere non durci partiellement neutralise suivant Tune quel- 
conque des revendications 1 a 9 et 18 pour former des fibres, et 

(b) le chauffage pour durcir et rendre les fibres absorbantes par elimination d'eau et reticulation k la fois des 
liaisons ester et amide. 

1 1 . Precede suivant la revendication 1 0, dans lequel la composition est attenude en fibres par un procedd choisi parmi 
des traitements de filage par voie humide, des traitements de fiiage par vole seche et des traitements de filage flash. 

12. Proc^dd suivant les revendications 10 ou 11, dans lequel les fibres sont durcies et rendues atjsorbantes par chauf- 
fage a une temperature comprise dans la gamme de 140*0 a 210*C. 

13. Precede suivant les revendications 10 ou 11 , dans lequel les fibres sont durcies et rendues absorbantes par chauf- 
fage ^ une temperature comprise dans la gamme de 140°C k 210'*C, pendant une periode de 0,5 d 20 minutes. 

14. Precede suivant I'une quelconque des revendications 10^13, dans lequel I'^tape de chauffage est suffisante pour 
produire une fibre capable d'absorber au moins 60 fois son propre poids de saumure. 

15. Proc^d^ suivant I'une quelconque des revendications 10^13, dans lequel I'^tape de chauffage est suffisante pour 
produire une fibre capable d'absorber au moins 70 fois son propre poids de saumure. 

16. Procede suivant Tune quelconque des revendications 10 a 1 3, dans lequel I'etape de chauffage est suffisante pour 
produire une fibre capable d'absorber au moins 80 fois son propre poids de saumure. 

17. Fibre absorbante, qui est le produit reactionnel attanue durci de : 

(a) une composition aqueuse de polymere non durci partiellement neutralise preparee p>ar reaction d'une t>ase 
forte avec un polymdre contenant au moins 25% en moles d'unitds recurrentes d'un monomere a.p-insalure 
dont ta molecule a un ou deux groupes carboxy ou un ou deux autres groupes pouvant dtre convertis en 
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groupes cartjoxy. to degre de neutralisation de C9 potymdre partiellement neutralist 6tant dans ta gamme da 
0.2 a 0,8 equivalent du total des groupes carboxy ou des groupes pouvant etre €:onvertis en groupes carboxy 
du monom^re a.^insatur6, avec 

(b) de 0.1 ^ 10 parties en poids au total d'au moins un compose rtactif pour 1 00 parties en poids du polymere 
partiellement neutralise, le compose reactif etant un compose soluble dans Teau portant un groupc amine et 
au a>oins un groupe hydroxy. 

18. Composition aqueuse de potymdre non durci mais durcissable, pouvant former des fibres, comprenant le produit 
reactionnel de: - - 

(a) une composition aqueuse de polymere partiellement neutralise preparee par ta reaction d'une base forte 
avec un potymdre contenant au moins 25% en nDOles d'unitts r^urrentes d'un morKxndre ot,p-insatur6 dont 
la mol^ule a un ou deux groupes qui sont chacun un groupe carboxy ou un groupe pouvant dtre convert! en 
groupe cartx>xy, le degre de neutrafisation de ce polymere partiellement neutralise etant dans fa gamme de 
0,2 & 0,8 ^ulvalent du total des groupes cartx>xy ou des groupes pouvant gtre convertis en groupes carboxy 
du monomdre o^^-insaturd, avec 

(b) de 0. 1 ^10 parties en poids au total d'au moins un compose reactif pour 1 00 parties en poids de la com- 
position aqueuse de polymdre partiellement neutralist, le compose reactif 6lant un compose soluble dans 
reau portant un groupe amine et au moins un groupe hydroxy, dans laquelle le produit reactionnel qui est 
form^ par liaison ionique de carboxylate d'ammonium substitu^ entre les groupes cartx)xy non neutralists sur 
le polymere et les groupes amine sur le compose reactif, est stable a la temperature cimbiante et peut etre 
mis sous forme de fibres absorbantes, 

19. Fibre absorbante, qui est le produit rtactionnel atttnut durci de : 

(a) une composition aqueuse de polymere non durci partiellement neutralise preparee par reaction d*une base 
forte avec un polymtre contenant au moins 25% en moles d'unitts rtcurrentes d'un monomtre a,p-insature 
dont la molecule a un ou deux groupes qui sont chacun un groupe carboxy ou un groupe pouvant dtre converti 
en groupe cartx^xy. le degrd de neutralisation de ce pofymdre partiellement neutralist ttant dans la gamme 
de 0,2 a 0.8 equivalent du total des groupes carboxy ou des groupes pouvant etre convertis en groupes 
carboxy du monomere a,p-insature, avec 

(b) de 0, 1 a 1 0 parties en poids au total d*au moins un compose reactif pour 1 00 parties en poids du polymere 
partiellement neutralist, le compose rtactif ttant un compost soluble dans Teau portant un groupe amine et 
au moins un groupe hydroxy. 
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